Requirements for nuclear localization and supramolecular assembly of a baculovirus polyhedrin protein.
This study defines the requirements for the nuclear localization, stable nuclear association, and supramolecular assembly of a baculovirus polyhedrin protein in lepidopteran insect cells. Fragments of the polyhedrin protein were genetically fused to two different nonnuclear reporter proteins and the intracellular distribution of the fusion proteins was analyzed in infected insect cells. Analysis by indirect immunofluorescence showed that the domain between amino acids 30 and 57 could mediate nuclear localization of polyhedrin. However, biochemical fractionation experiments showed that this domain was not sufficient for a detergent-stable association of polyhedrin with the nucleus. This required a slightly larger domain, between amino acids 30 and 110. Differential interference-contrast microscopy showed that the supramolecular assembly of polyhedrin into nuclear occlusion-like particles required the domain between amino acids 19 and 110. The most likely candidate for a minimal nuclear localization signal was the sequence KRKK, located between amino acids 32 and 35. Therefore, oligonucleotide-directed mutagenesis was used to change this sequence to NGNN and the intracellular distribution of the mutant protein was analyzed. The results showed that the mutant protein was predominantly localized in the cytoplasm of infected cells, where it assembled into large, cubic, occlusion-like particles. Thus, the KRKK sequence is necessary for the nuclear localization of polyhedrin, but nuclear localization is not required for its supramolecular assembly into occlusion-like particles.